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Benke M. – Sályi Zs.: Degradation mechanism of
selective soldering tools ... ... ... ... ... ... ... ... ... ... 2
The soldering tool is in direct contact with the molten
solder alloy. The soldering tools are typically made
from ferrous alloys, or high purity Armco iron. Today’s
solder alloys are tin-based alloys which are highly
reactive and solve the iron atoms from the soldering
tools. This process leads to the erosion degradation
of the soldering tools, which requires the halt of the
soldering line and the replacement of the soldering
tool. The erosion process can be inhibited through
the composition modification of the solder melt.
However, for most cases, the composition of the
solder melt is strictly regulated, leading to the need for
the development of soldering tools with enhanced
lifetime against erosion. 
Simon A. – Géber R. – Lipusz D. – Gácsi Z.:
Characterization and experimental producing of
copper matrix composites ... ... ... ... ... ... ... ... ... 4
The improvement of properties of conventional
materials is possible with the use of another coupling
materials. The application of these kind of composite
material systems can be observed in many areas of
industry (e.g. manufacturing of electronic parts). In
this article the Authors review the main properties of
metal matrix composites, as well as manufacturing
methods, main properties and applications of copper
matrix composites. During their research work
copper matrix composites reinforced with SiC
particles were produced and some results of their
investigations were presented.  
Gyökér Z. – Terjék A. – Gyenes A. – Gácsi Zoltán:
Effects of silver and copper on the micro -
structure and mechanical properties of Sn-Ag-
Cu solders ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 9
After the switch to lead-free solders Sn-Ag-Cu (SAC)
alloys have been proved to be the most sufficient
solders among the current alternative ones in the
terms of replacing lead-containing solders. One of
the most common SAC solders is the SAC305 alloy
which contains 3 wt% Ag and 0.5 wt% Cu. This paper
investigates the effects of Ag and Cu on the
microstructure and the mecha nical properties of Sn-
Ag-Cu lead-free solders via alloys with five different
compositions. Light and scanning electron
microscopy with microprobe analysis were used to
describe the effects of the alloying elements on the
mic ro structure. Further-more tensile tests and
hardness measurements were applied to determine
the mechanical properties (UTS, YS, HV and
elongation).
Téglás N. – Gyenes A. – Nagy E. – Gácsi Z.:
Investigation of multicomponent Sn-Ag-Cu
based lead free solders ... ... ... ... ... ... ... ... ... ... ...14 
According to the directives adopted by the European
Union, lead has been banned from the manu -
facturing processes because of its health and
environmental hazards. Therefore the development
of lead-free solder has started up. This paper
investigates multicomponent Sn-Ag-Cu based lead-
free solders with different compositions. The
properties of the  Innolot and two low-Ag solders
were compared with the widespread SAC305 in the
industrial practise. Microstructure investigation and
X-ray diffraction measurements were performed to
identify the formed phases, furthermore tensile tests
and hardness measurements were executed to
determine the mechanical properties.
Baumli P.: Base materials of brazing ... ... ... ... ...18 
Brazing is a joining process (above 450 °C) in which
two or more items are joined together by melting a
filler metal. The filler metals have lower melting point
than the brazed parts. Irresolvable bonding between
metal and metal, ceramic and ceramic or ceramic
and metal can be made by brazing. The quality of
joining largely depends on the correct composition of
the filler material. Most widely used types of filler
metals are copper and its alloys, nickel and its alloys,
as well as pure silver and silver-based alloys
furthermore aluminium, magnesium, zinc or titanium-
based filler can be applied. The results of research on
brazing and joining are summarised in this review.
Kékesi T.: Complex processing of lead-free
soldering waste by a flexible and environment
friendly method ... ... ... ... ... ... ... ... ... ... ... ... ... ...22
The significant amount of the waste material arising
from the application of the most common SAC-type
lead-free soldering tin alloys, containing Ag and Cu,
can be processed practically free of any emission by
a multi-step method based on an aqueous electro -
refining step. The first step is the melting of the
heterogeneous waste material skimmed from the
soldering bath, which serves the melt to be cast into
cooled molds to form the anodes. The oxide dross
here separated can be subjected to a carbothermic
reduction to yield finely dispersed tin, soluble in hot
hydrochloric acid. This may be used for the
preparation of the electrolyte solution. The properly
controlled refining electrolysis can produce high
purity tin at the cathode, while silver and copper is
concentrated in the slime layer arising at the surface
of the anode. The Sn, Cu and Ag content of the slime
can be dissolved selectively by con secutive leaching
steps using hot hydrochloric and nitric acid solutions.
Pure tin can be extracted from the chloride solution
after removing copper by cementation, followed by
silver chloride precipitation from the nitrate solution.
This met hod, developed at the laboratory scale can
be operated economically on a low capacity as well,
as no sophisticated equipment needs to be in vested
and no expensive materials or consi de rable electric
energy are required. The negligible amount of the
technological residue is practically tin dioxide, which
can be recycled to the melting step. 
Lassú G. – Török T.: Application possibilities and
the principle of a novel analytical technique for
compositional depth profile measurement of the
steel-enamel interface ...  ... ... ... ... ... ... ... ... ... ...29 
In this paper we publish the principle of elemental
/quantitative depth profile analysis of the steel-
enamel interface and the methodological deve -
lopment which leads to this possibility. In our previous
paper [1] we showed how powerful the analytical
technique GD-OES is for analyzing the entire enamel
coating and the interface region (which is very
important from the aspects of bonding). In that article
we presented only qualitative depth profiles, because
we were unable to commence the full calibration
procedure due to lacking the proper reference stan-
dard samples. By now and in collaboration with the
TOBIZO Co. eventually we could prepare some
quasi-standards and we can use them for
quantitative calibration. The quantified depth profiles
then will supply extra information com pared to the
qualitative ones, i.e. not only the trends but the exact
compositional conditions can be determined in the
whole depth of such coatings as well. 
Continued on page 64.
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L NOPOQRST UVWXYTZ[T\ ]^ _`abNcbd
Q[ WeZfgXNhWOY`aOWY[a ijjk NOPOQRS
RY_OQOWWl OQO_ RYWR_OaRSRUOQ _TaONm
PXYfS nOaS[f_WVWXST TNWRQgRNhOT VZWV_
fWWUfNW _RWdUXYfg NVofS SQO_mTp`aRd
SO_ _OYOWRcONq L aO\NV\hfcc RYZO_a[d
ZRS V rsSQV_T teZfgXNhT uQO_mTp
TYXNW geWVW_fQfWWl bSSQOSON j^j Zfad
\fQVW cOvOaONWRSRPOal _bQOa URWSQXQ
O\hOWOgTdn[TS_faVT UVaa\VWp vOaONW_Od
QRSRPOaq wVWXYfN WxaT gV\hVY O\hOWOd
gTSWX_l PVaVgTNW V _TOgOa_OZ[ WOavOSyWd
gRNhW NhxvWp _bQRoTS_faXS _eWVWp ZTXd
_f_ TS NOPOQUOWWO_ oXahVgeN_XT__Vaq
LQ OagxaW RPO_ SfYXN nfahVgVWfSVN
N[WW V Zfa\fQVWf_ SQXgVl gy\ z{{|d
cON V \h[YT uQRmURNhT }SWPXN ~\hOd
WOgON z^^ PfaW OQ V SQXgl VQ TZOT YONd
ZOQPRNhON j{ _bQW`_ ]|{ UVWXYfN
WxaT gV\hVY Zfa\fQVWfW geWVWWV_ cO V
z nOaS[f_WVWXST TNWRQgRNhc[a RY_Od
QOWW UVaa\VWp_q
L }}q tt _bQofNWT gO\NhTWp
`NNOoSR\RW  gOah O\hcON V rsSQV_T
teZfgXNhT uQO_mTp gO\NhTWpvXW TS
vOaONWOWWO  z{]jq gXYmTeS zjdRN YONd
ZOQWR_ VQ ceZVT ~\hOWOgONq }WW 
  ¡¢£l VQ ceZVT ~\hOWOg
YO_WfYVl  ©ª¡£ª ¬­®£¯ VQ rtL
VaOaNb_Ol  ©ª³¢´ ¶·¸³¯ VQ Yd
SQX\fS teZfgXNhfS TX__bYT tVNXmS
OaNb_Ol  ÁÂÃª£Â ÅÆ¸¡¢¯ nOaS[f_WVd
WXSRYW nOaOa[S Uq XaaVgWTW_XYl  ÌÂÍ£Î
 Ïª£³Ð¯ VQ _WVWXS_eWVWp RS ÕOvaOSQW[
}NWRQOW n[T\VQ\VWpvV RS ÙÃÆÚ¡£ ÜÎÝ¯
V wßà YSQX\fS àfNnOYONmTXvV OaNbd
_O WVYWfWW Oa[VZXSWq L gfZOYXWfY 
éê¡¸ë ©¡¢ ZR_XN PfaWq LQ OaNb_d
SR\T VSQWVaNXa nf\aVaWV_ UOahOW V _fYd
gXNhQVWT RS bN_fYgXNhQVWT SQOYPO_
_RoPTSOa[Tl  ú·û³ ÁÎë¡ÆÚ WeZfgXd
NhfS YO_WfYUOahOWWOS   ®·Í¯ VQ
tt rsSQV_T teZfgXNhT uQO_mTp
`\hPOQOW[ OaNb_O RS  ¶ÂÆ¸¡£
	Í¡¯ VQ tt rsSQV_T teZfgXNhT
uQV_gVT 
TQfWWSX\ OaNb_Ol V_T_
_bSQbNWbWWR_ V UVaa\VWpSX\fWq
Yq uQONZY[ RWOY V WeZfgXNhfS
ZTX__bYT WOPR_ONhSR\ aRNhO\RW V _bd
POW_OQ[_cON nf\aVaWV bSSQO  ¸Ã
­¡¢Ú£ Î¡®®Î ­ªûÂÆ­ ­Î¢³
¢³®³Æ´¸¸ Âª¸ Âª ª³¢³¸³¸ ®ªê³¸¸Î Â
·£ª¸ ê³ê´ ÐÎÂ¸ÂÆ® Ð³Æ·¯ ëûÚ ·³­³£
Ý³®ÂÍ£ÆÏ¢Î Â Ð³Æ£´®¸Â¸¡£Î Î¢¸·ª
­·¢Ú³® ¸Ã­¡¢Ú£ ­ë³ÆÚ³Î¢³®
­Ã¢®¡¡ÝÂ¯ ·£ ³ûÚ¸¸ ®Ã¸Â¸¢Î Â Æ³û®Î
ê¡ÆÏÝÝ ¸Â¢¡®®ÂÆ¯ ­³¸ ¢Î¢£³¢ ³¢¢·Æ
Î¢¸³¢ªê³ÝÝ Ð³Æ®·£ªÆ·£Î Ð­Â¯ ëÂ£ª
¢£ÂÝÝ Î´¸Æ¸·£ Â ¸³ë³¸£·û³£ ¸ÃÏ£
³ÆÆ¸³® £ª¡­¡Â
L WV\fQVWf_ `aRSOTNO_ SQyNPfNVaVS
gO\YONZOQRSRUOQl V aO\vfcc SQV_d
gVT WOavOSyWgRNhW NhxvWp UVaa\VWp_
ZyvVQXSXUfQ V \VQZVSX\T RaOW gO\UVd
WXYfQp SQOYOoa[Tl bSSQOSON zj mR\
NhxvWfWW vOaONW[S WXgf\VWXSWq L aOcfd
NhfayWXSW VQ ~gcOYT ~Y[nfYYXSf_ rTd
NTSQWRYTegV gO\cyQXSXcpa VQ _WVd
WXS_eWVWp RS ÕOvaOSQW[ }NWRQOW RS VQ
~gcOYT ~Y[nfYYXS tXgf\VWXS_OQOa[ V
(OgQOWT tOUOWSR\ Yf\YVg (td
}}q tàdrd] oXahXQVWV _OYOWRd
cON WXgf\VWWVq
LQ ceZVT ~\hOWOg RS V rV\hVY
5O_WfYT àfNnOYONmTV rsSQV_T teZfd
gXNhf_ 
TQfWWSX\V gOaaOWW _TOgOaW
_`abNZyv VZfgXNhfQXSXPVa UVN\Sxd
ahfQWV V WOUOWSR\\fNZfQXSl V _eWVWpT
eWXNopWaXS NOPOaRSRNO_ nfNWfSSX\XW V
rV\hVY rRYNb_T àVgVYV àbYNhOQOWd
PRZOagT tV\fQVWVl V rV\hVY ~aO_WYfd
WOmUNT_VT ~\hOS`aOWl PVaVgTNW V Yf
umTONWTV LYVNhRYgOSO_ tXYSVSX\Vq
LQ pceZVT _VgoeSQfN V³ªÚ ¢¸ÂÆ
nTQT_eSl VQ LgOYT_VT [Y_eWVWXST wTPVd
WVal V (LuL aOW YfoeaSTfN dVcfYVWfYh
POQOW[ _eWVWpvVl V NOgQOW_bQT sY_eWVd
WXS RS YfcfWT_V _TOgOa_OZ[ SQOgRahTd
SR\O RaOWoXahXvXW cOgeWVWp _TXaayWXSl
PVaVgTNW Á³ëfÂ¸ ¢¡£ geN_XSd
SX\XW SQOgaRaWOW[ WVcapSfYfQVW nf\VZd
WV V _fNnOYONmTV YRSQWPOP[TW RS PONZRd
\OTWq
L SQOYPOQ[_  V SQV_gVT oYf\YVd
gf_ gOaaOWW  SQVcVZTZ[S YONZOQPRd
NhO__Oa PXYWX_ V WeZfgXNhfS SOYO\d
SQOgaRN gO\vOaONWO_OWq rXYmTeS zjd
RN RS z^dXN V ceZVoOSWT gsSQV_T
gxQOegf_  VQ ~aO_WYfWOmUNT_VTdl V
àbQaO_OZRSTdl VQ ßNWbZOT rxQOegl
PVaVgTNW V rsSQV_T tVNeagXNhWXY 
nf\VZWX_ VQ RYZO_a[Z[_OWq rXYmTeS
z^dXN ZeNVT UVvp_TYXNZeaXSfN POUOWd
WO_ YRSQW V nTVWVaf_q
L ZyvXWVZXSYV gXYmTeS z|dRN V
rTaaONXYTS tOXWYegcVN _OY`aW SfYl VUfa
hÂûÂ ÁÎë¡ÆÚ NOgQOW\VQZVSX\T gTd
NTSQWOY cOSQRZRcON UVN\SxahfQWVl
Uf\h V gsSQV_T RYWOagTSR\NO_ gO\d
UVWXYfQp SQOYOoO PVN RS aOSQ V
gV\hVY \VQZVSX\ nOva[ZRSRcONl Oa[d
YOveWXSXcVNq rV\hVYfYSQX\fN gO\d
PVN VQ V SQOaaOgT _VoVmTWXSl UegXN
UXWWRYl VgOah _RoOSSR WOSQT VYYVl Uf\h
 V PTaX\\VQZVSX\cVN Oanf\aVaW VYXd
Nhf_UfQ _RoOSW TS  NV\hfcc YRSQW
PXaaVavfN V _eWVWXSdnOvaOSQWRScONl
TNNfPXmTpcVN RS VQ OYOZgRNhO_ \VQd
ZVSX\T UVSQNfSyWXSXcVNq L YONZOQd
PRNh aOUOW[SR\OW VZfWW VYYVl Uf\h V
UVaa\VWp_ cOSQXgfavVNV_ WeZfgXNhfS
ZTX__bYT OYOZgRNhOT_Y[al RS YXTYXNhyWd
vV V nT\hOagOW V WeZfgXNhfS WOavOSyWd
gRNhcONl VQ xvVW aRWYOUfQNT _RoOS
Va_fWXScVN RS V PVapS WeZXS gO\SQOYd
QRSRcON YOva[ RYWR_O_YOq L NOPOQRSO_
NV\h SQXgV geWVWvV VQW TSl gTahON
nfNWfS nOaVZVW V WOUOWSR\OS UVaa\VWp_
RS gOSWOYOT_ WXgf\VWXSVq¸
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EFF HIJ KLMNJOJOO PQRST VWXYZ [\N]I^K\[_`aHbcd\e ^L fbKLgh[K i^jhk^b lgckgKL^Om HK n[_gKL^Om ohkJjKMNJO OmKLOJNJOm O^hp^] Eqrstrr \dLdOO^L ohkJKMNJO uvOmO\gbm OmKLOHO mK wJOdNjOdOOJe a^px ^ lny n[_gKL^O KLJb\JKLjOvKHhHO IJLJOOJ uvKLJb\JKLOv\HcO]zJa \JNNJOO K[\gmh Od~bJchJcJa^L[ce _[hk am mK NJhkJc ^ aJhJaNHj\JLHK aJ] LmcOJ ImNN^cgKKLJbJc ^OmKLOJKKHh HK OmKLOJNJO KL^I^\pO[OO^\ JKLJawJ] Igbm cO^NN^N t~[cO[K^ww^c `cm wgKmI^N t _[KKLmxvc gOe a^pxcJa \HO HIOmLJxJc gOx[Nh[L_^OO^a JhkMOO ^ n[_gKL^OKLJb\JKLOvKHhHwJc] uJNJNvK KLJb\JKLOvm uJN^x^O[O amcjxmh OmKLOJKKHhhJN NgOO^ JN] L MNHKJ\\JLxJOJ JNvOO agb Jhkj\HO `bgI^N\[bgww^c wJpdOO ^L ohkJKMNJOwJe OgpHj\[L`x[OO ^ N^~ \m^xgKgI^N \^~K[N^jO[K _JNkLJObvN] [\gmh ^L c\Jb \dLmmxv\wJc ^ KLJb\JKLOvKHhm MNHKJ\JO ^LJNvOHbwJc O^bO[OO^ aJhe K^\ HIJ\aNI^ \^~[OO ^ uJN^x^O pJNJcOvKHhHj_JL mNNv \MNdc KL[wgO]zJa JaNH\KLJa [Nk^c ^N\^N[ab^e
^am\[b `cm wgKm cJa pJNJcO I[Nc^aJh JLJ\Jc ^L dKKLJpdIJOJNJ\Jc] ÖhkHbO_JOve _[hk cJ_JLJc ImKJNOJ JN ^KLJb\JKLOvKHh JhkJK O^hp^mc^\ mcx[j\[N^ON^c OgI[Na^b^xgKgO]  KLJb\JKLjOvKHh O^hp^mc^\ ac\gpgO Jhk K~mbgNjuMLJOwJc \dIJOOJe wJpJhkJLIJ ^ KLJbj\JKLOvKHhm O^h cJIHIJN pJNLJOO [KLN[~jw^ ^ m\\ ny KLgagOe ^ \HLmb^O wJHbj\JLHKHcJ\ mxv~[cOpgOe mNNJOIJ ^ m\\O[Igwwm K[bKgI^N \^~K[N^O[K OdbOHcHjKJ\ ^x^O^mO] ^ Ngc aHh aJhO^NgN_^O`JL ^ uMLJO I^N^aJNkm\ JhkJKMNJOmKLJ\bHckwJc]Igbm cO^N KLJaHNkJe OJIH\JckKHjhHcJ\ aJh\HbxvpJNJL_JOJONJc OmKLOJKjKHhJ _[KKL mxvc \JbJKLOMN ^L gNN^cjx`^c IgNO[L` KLJaHNkm HK \MNKv uJNOHjOJNJ\ ^N^OO mK wmLO[KO[OO^ ^L Jhkm\ NJhjbHhmww a^hk^b ckJNI KL^\a^m u[Nk`jmb^O u[Nk^a^O[K aJhpJNJcHKHO] zJuJNJx\JLLMc\ aJh ^bb`Ne _[hk ^ww^c^L mxvwJc HIJc\HcO aHh E× KLgapJNJcO aJhe HK ^ N^~[\^O `N[aw^KLJxOH\] \[_gKLOgbK^x^N[a JNmKaJbHKHOeOmKLOJNJOHO cJa K^\ uJNJNvK KLJb\JKLjOvm ac\gpgI^N IIO^ \m] Igbm cO^N ^I^K\[_`aHbcd\m [\NJIHN aJhKLJbLHjKJ Ogc EqrFjmh t \HO \mK \mOHbvIJN t^L `Lxm \[_gKL^Ow^c x[Nh[L[OO] zJajK^\ KL^\a^me xJ \[a[Nk a^hgcHNJOmcJ_HLKHhJ\JO mK [\[L[OOe ^am\[b ^LEqØrj[K `Lxm OJIH\JckKHhJ am^OOac\^_JNkHc uvaHbcd\\HcO aHNO^OjN^c _JNkLJOwJ _[LI^ [OO^cm \^bbmJbpJuJN^xgKgb^e hk^\[bN^OmN^h ^ Igb[KJN_^hkgKgb^ \HckKLJbOJOOH\]lx^~JKObJ I^N` \dNOdLHKJ OgcuJNJNvK aKL^\m ~[KLO[\^O OdNOdOO wJ ^
n[_HbOcHNe ^ nði ñ^K\[_gKL^Om òh^Ljh^O`Kghgc mNNJOIJ ^ óJbb[hN[wK ajKL^\m [KLOgNkgc] EqôõjOvN ckhxpw^I[cNgKgmhe Eqôqjmh ^ ñ^Km~^bm nO^O`òcOHLJO ^HNjO^cgK^xgKm [KLOgNkgOIJLJOOJ]\OI ~gNk^uOgKgc^\ O[NK` HIJmjwJc a^hgb^ IgNN^NO^ ^ ñ^K\[_gKL^Om\HLm\dckI KLJb\JKLOHKHO mK] oLO ^ uJNj^x^O[O mK OmKLOJKKHhhJN OJNpJKOJOOJec^hk[c c^hk OMbJNJaaJN wmLO^OI^ ^LJhkJK uJpJLJOJ\ KLJbLvmO ^ _^Ogbmxv\wJO^bOgKgb^] L Igbm cO^N gNO^N KLJbj\JKLOJOO \HLm\dckI t hk O`N^h agbaJhgNN^~O_^Op\ t ^L O[NK`e ^ I^Kj\[_gKL^Om OJ_c[N`hmg\ OJNpJK IJbOm\jagO gOu[h`^c Ogbhk^N` \dckI] ijKL^\m IHhLJOOKHhJ x^gb^ JhHKL HNJjOHwJc KLIJKJc u[hN^N\[L[OO _JNkOdbOHjcJOOJNe cH~b^pLL^N] iHh ^L dOIJcJKHIJ\ JNJpHc bO^ aJh ^L Lx OdbOHcJjOJ a \dckIJOe ^aJNk agb J \JOOvKHbxJ\NvxHK pJhkHwJc u[h^cO]Igbm cO^NO aHh \[bOgbK^m mK `cmwgKmc^\ KL`NO[OOg\e \muJpJLIJ OmKLOJjNJOM\JO] öO[NK` HIJmO OdbHKJK w^NJKJOJamcxJc wmL[cck^N aJhcJ_JLOJOOJ]Igbm cO^N mbgcO HbLJOO OmKLOJNJOMcj\JO K^\ ^LL^N O^bO_^Op\ HwbJce _^KL^\a^m JN\dOJNJLJOOKHhHOe ^ IgNN^NOuJN^x^O[\ JNIHhLHKJ mbgcO O^cKO[OOuJNJNvKKHhOx^OgO ^L vO \dIJOv cJajLJxH\J\ JNH ~HNx^\HcO gNNOp\ HKJaNH\HO aJhvbmLLM\]
øùúûüý ÿ 
Igbm cO^N EqqE agbmKgw^c_ckO JNe Kbp^ ^ ó^b\^KbHOm OJaJOvwJcO^NgN_^O`]
 	
      "#$
%&'() +,'-,./)0 1-'23 456789:; =>?8
@:A:AA B:9C:D:;9:;E FGAH;GI JK@LKCG
@MJN: NMOIOPGCDH@AG G> :@=Q NI@KOPK8
9HCRAE SIAM>=MOMA =>KTH= TGOG=
MCU:TC:;UU:@ VWAG@TG>AKXE Y AI=>AI
JK@LK; TGCGUNG G> 46Z[8G= MN:X9:;
G \]>=:^ _KUHC `a:OL:A:T:; OM8
JM=>TMC;bXI HX@:N:@:A =>:C>:AAc dOL
TMC;bXXGCI G@:>C:U:=I CG;OHA MCA :@E
46ef89G; G> GXXHC T:OG@GXW@A
gJGC?OLI `I;I=>AMCIWT K@@GTAIAXKCG
@:AAc dOL TW;XKVG CMNM; XGJD=H@GA9G
X:C?@A YVXKNG@E 46en89:; XI@MJ:AA G>
K@@GTI =>H@OK@GA9]@ M= G uK;LGTa8
N:@Q xAEc TGVU G;;GX VHO8
WA]UVGc G `GOLGC uGWIA8
9K;LG xAE G@XG@TG>HAAVG @:AAE
Y `GOLGC uGWIA9K;LG
xAE 46enE KJCI@I= Z48M; G@G8
XW@A T:Oc XMATI@@I] J:;OQ
G@GJAQXMN:@E `IWAK; G
;LICKUI 9GWIA9K;LG :OL:;8
@:A:=:; XINK@] TI;Q=MOa
9GWIAHA A:CT:@Ac G CM=>NM8
;L:=:X GCCG G XbN:AX:>A:8
AM=C: VWAHAAGXc PHOL MCU:8
T:= G Xb>:@9:; :OL ;G8
OLH99 XGJGDIAK=R AIT^b@U8
M= G@WTd;IWTOLKCGA @MA:=d8
A:;IE §@Q=>bC B:N:D=:CA
=>:T:@AMX XI :CC: G DM@CGc
U: TIWAK; :>A G A:CN:A G
U:N:D=:CI :@b@VKC]=KOHX :@8
WAG=dAHAAKXc TK= P:@L=>d;
WAK; ;M>A:XE ¹OL X:C?@A
=>]9G YVXGc GT:@L G@XG@8
TG=;GX 9I>H;LW@A :OL :CQ8
Tac AIT^b@UOLKC M= G@WTd;IWTXHP]
A:@:JdAM=MC:c T:OMJdAM=MC:E Y @MA:=d8
A:;UQ OLKC A:CN:>:AA XGJGDIAK=G
Z[E[[[ AÃMN AIT^b@U M= 4[E[[[ AÃMN G@W8
Td;IWT NH@AE
Ä:A;:PK>L Y;AG@ 46Å[E VG;WKC Å8
M;c TI;A G uGWIA9K;LG xAE N:>MCIOG>8
OGA]VG N:AA CM=>A Æ]=HX9:CM;U:;
G>H; G 9:VKCK=H;c GPH@ T:OA:XI;A:A8
AMX M= XIV:@b@AMX G> :CQTa M= AIT^b@U8
OLKC A:CN:>:AA P:@L=>d;MAE Ç@@dA]@GO
:XXHC TH;UAG G 9:VKCK=H; G>A G> :@Pd8
C:=?@A TH;UGAKAc TIXHC XI=>K@@A G XMA8
?@M=:= GWA]VK9]@ M= =MAG9HAVKNG@ G> RA
JHCK9G D=GJHAAÈ ÉSKCH=A D=I;K@HX :98
9Q@ G JHC^M=>:X9Q@ÊË
Y> :@XMJ>:@M=:X T:ONG@]=dAK=KCG
G `GOLGC uGWIA xAE :@;bX:c ÌÍ.,-Î
3Í., Ï,Ð,-Ñ G> GVXGI OLKC ?OL:I;:X
N:>:AM=MC: ÒÓ&3&-Ó)Ô0 Õ/ÖÍÐ'c G P:@L8
=>d;I 9:CWPK>K=HX ICK;LdA]VK;GX J:8
UIO Ä:A;:PK>L Y;AG@A 9d>AG T:Oc GXI
46Å[E VG;WKC 58K; X:C?@A YVXKCGE
46Å[E =>:JA:T9:C 4Z8M; =>:C>Q8
UM=A XbAbAA G> §OL:=?@A g>>] xAE M= G
`GOLGC uGWIA xAEc GT:@L =>G9GU WAGA
9I>AH=dAHAA G> :CQTac NG@GTI;A G AIT8
^b@UOLKC M= G@WTd;IWTXHP] OLHC=dAHAA
?A:Ta ^:@MJdAM=MP:>E §>WAK; ^:@OLHC8
=W@AGX G> :=:TM;L:X M= PGTGCH=G;
T:OX:>UQUA:X G TW;XKXE
Y P:@L=>d;CGV>HX 46Å4 ^:9CWKCVK8
9G; XM=>?@A:X :@c PGTGCH=G; T:O8
MJ?@A:X G ^:@NH;W@K=I MJ?@:A:Xc M=
TKCDIW=9G; T:OX:>UQUA:X G> MJdAX:8
>M=:XE Y OLKC A:C:JC:;U:>M=I TW;XK8
@GAGIA ×2Ð3&Ô ØÙ-/Ñ NK@@G@AGc G AIT^b@U8
OLKCI TW;XK@GAHXGA M= G XM=>:;@MAI
@GX]A:@:J MJdAX:>M=:IA Y;UCK=XGL
`?@@:C §U: ÚIGI NK@@G@XH>K=Gc G XHP]
MJdAM=I TW;XK@GAGIA J:UIO ÛÍÐÙ 1-'23
DMO: NMO:>A:E Y OLKC OMJI 9:C:;U:8
>M=:I;:X ;GOL CM=>MA TGOLGC NK@@G@G8
AHX =>K@@dAHAAKXE
46Å4E VR;IW= Z78M; V:@:;AQ= CM=>8
NM;LMCU:X:@A=MOO:@ G B?CC:;:C `:8
AG@@Ü:CX: YEÝE I= 9:AKC=W@A G NK@@G@XH8
>K=9Gc M= G ;MT:A =>GXMCAQOKCUG
:T9:C:I I= G OLKC9G X:C?@A:XE
46ÅZE TKVW= Z68M; G> :CQTac NG@G8
TI;A G AIT^b@UOLKC M= G@WTd;IWTXHP]
MJdAM=M;:X XHHCUI;K@K=KCG Þ A:XI;A:A8
A:@ G PH;NMU:@TI M= Xb>OG>UG=KOI
MCU:X:XC: Þ G> IJGCI TI;I=>A:C Ä:A8
;:PK>L Y;AG@A TI;I=>A:CI 9I>AH==K
;:N:>A: XIE
46ÅZ TKVW=K9G; NH@A G> MJdAX:>M=
D=RD=IUQ=>GXGc :XXHC 4Z66 TW;XG8
NK@@G@] UH@OH>HAA G X?@b;9b>Q TW;XG8
A:C?@:A:X:;E
46ÅZE =>:JA:T9:C 48VM; MCAMX :@ G
AIT^b@UOLKC M= G@WTd;IWTXHP] MJdAQI
G É9HXCMAGTGOG==KOHAË ßG ^:@T:;Q
^G@GX :@XM=>?@A:àE §> G@XG@HT9]@
;GOL=>G9K=R ?;;:J=MO:A
AGCAHAAGX CG;OH= T:OPdNHAA
N:;UMO:XX:@E
Y 9:CWPK>K= 9:^:V:>M8
=: G>H;9G; G PK9HCR=
:=:TM;L:X TIGAA D=GX
;:P:>:; PG@GUAE Y @MA:=dA8
TM;L G A:CN:X =>:CI;A
46ÅZE GWOW=>AW= f8K; I;8
UW@A NH@;Gc U: G OMJI 9:8
C:;U:>M=:X NH;AGAHAA ?A:8
Ta =>K@@dAK=G TIGAA :CC:
D=GX XM=Q99 X:C?@P:A:AA
=HCE Y AIT^b@UOLKC :OL:=
CM=>@:O:I;:X ?>:T9: P:8
@L:>M=: ^HXH>GAH=G; AbC8
AM;A 46ÅZ Q=>M;c M= G XG@8
DI;K@] X:T:;D: 46ÅeE ^:98
CWKC 78M; XM=>?@A :@E
§>>:@ T:OX:>UQUbAA YV8
XK; G AIT^b@UOLKCAK=c TGVU
45 ;GJJG@ XM=Q99c 46ÅeE
^:9CWKC Ze8K; T:OAbCAM;A
øù ûüýù þÿ ÿ  	  ÿ   	 ÿÿ		 	  
 !"# $%&'#(#(( )% )*+), (,-./'01234 !$
)'5-67,5-+89: !;6(<*#
=ù ûüýù? þÿ ÿ 	 ABCDEACFG
   	
  
 
        
      
	

!   
         
  "   #	 $ 
    	
      
    %&
'()(*+,- /012345 6(78(9
:92-45 ;-<39 =-><?05 '(9(4@
70A9 BCD0(*5 E9F GH907I(8
J?>1345 KD(41-234L- 'LM>HF
#	 $    

  "      %
	"     
  
    
     N   
      "  
 O   
       &
  
"  	
  "  
"  "
  "    %  
 "  
          
P%    
   

  $ 	% Q 
  	   $   

   Q 	 %Q 
    %
    O    
	 R31DHL R3> % S
" T-()(9<H44 TM7L  U
  	   	 	 
  
V     WXYY   WX
       
O%%   %      %
 	     "
    
O%%    
#	 $    
 "   
 	        %  
 

#	 $  WXYY   Z[
"   $ 

\% "   
     %   
S"
	      
        O  
]        $
 	% Q   
%
% 
     
%"      
P		  
% "     ]  P
 
 ^    
    
 
 WX[_%  	  
] "   !     
% 
#	 $ "   
      
	
       
    Q 
 	
`abcdebf
ghi klmnop rstuvw xyz{| z}~|z{ xyz{

gi klmnop rstuvw xyz{| }{y| |z h
xyz{ 
gi u vuvs }z } 
| }{y| |z } h
gi u  ¡¢£v¤ rmv¥¦uw x {§¨|§
y©ª«y §z¬z­{z ®¯¬
x{ x§¨|§ h
g°i ±u²lsvu ³²²´w µ ª¬}{{¨~
¶{}|} ·~ ¯{y{
g¸i ¹´ul²º »¤²£¼s½ ¾ls¿£¢mÀl Á²²lmw
Â { ÃÄ Å|}{ h¸
gi ÆlÇo¤ ³²²´ klÈouw É|Ê©­¬}¬
{§¨|§z¯¬{ xyz¬ { ËËËËÌ
¬{­Í{ µ·ÎÏ h
ÐÑÒÓÔÕÓ ×ØÙÚÛÜ
Þß àáâãäåæç èèèéêëìíîïîðéñò
óô ö÷øô ùúûüúýþÿ  üû û þ 	úúûû
   ÿ
ü úú ú  û ÿ ûúÿúü
   ! # % '(%)*
,-./01 234/. 6%!7 / :/732/!
;/73!2  !(
$ = Q  P  
^     %    Z>   
      ? 
V   ]   P	 
O @ 	  A 
  6?7D B4E930   
   "  
  %
%   
   = Q    Q
 
$         %
 
		   Q     %
"          S   
  Z>"   V	 S  
  >>  
  a9F c-00 :4E9(
      	  
  
  %         
    ZXU_p O %   
 u ]UP	UO  y 


$    	 
   (2(0- /<9("   ?V]PO  
      	  

  a9F ;H9EL R3>    
	
%      
 Q      
    	   
   S S% !
	       %% 
     &   Q
  O   A y	
"      % ªUX"
]     
 ­  A
¯°±¯²³´¯µ¶ ¸¹º¯»
 	
      "#$
%&')&*+,)- ./0+1230)/*- 4156&7&58
9-37/: ;) <*=>>- ?7@&+&00?A& /) ?B&+
=*/ */C/0)*/D2/*= *&5@&59-/E /'- 0)&8
7-5* / */5390+1)3015 /) &<7=C/- &DF8
/@=+ 0)3'/ 90,++&5E / +G5/- &DF/@=8
+? C&@-A 5,B&+0)-+:
H I-=0AJF7- K&DJ- L)&7B&)&**FD
MNOPQRO TUVOWX <*/)1** I<5/YZB3710>/:
;D'15@*/E 21AJ [\\] =*/ +D<>0)&8
7^&5 '^+,@5&+E +/7,D*B& / >35J38
0)1++/DE &7@?0)&++&DE &AJ&0_D&*&5
+GB_D- */A1+ -0 7?0)* B&0)5&+ / 2/B-
AJ/+17-03AY C71A7/'Z/-+15E /'&DJ&+
*,>>0?A?* / I-=0AJF7- 41230)/*-
`Y)&<'>/5 */7*Z3+: a&AYZ/>> AJ^Z*&8
'?5J_+>&5 '/+&**&+&5 '<*/*Z3+ >&
/) &AJ+17- A?CAJ37 ?0 +1230)/* *&928
51D=A-/- 61DJ/'/*/-*E >&7&5@&)?0&-*:
b,>> '-5* 2Y0) +,*&*>&5 '&AG7*3+ /
AJ37*=8 ?0 +-0)1DA3D= '^B&+ 'YD*Z3*E
*1B3>>3 *&7B&)-+ /) ,5*,@& ?0 +1B3908
_)&' *,7*?5&*?5&+ 6&D@1DA1)303*:
H L/DA=*/7Z35- L)&7B&)&* +?CB-0&8
D&*?>&5 cOdPRO efPWQ >&0)3'1D* /
',A,**_+ 2/AJ1** &0)*&5@F B3D*1)38
0/-7=DE ?0 0)1+3010 C71A7/'Z/-+7=D:
g+ hiij8>&5 &AJ&0_D*&+E [\\] =*/
7&5@&)-+ / L/DA=*/7Z35- kC/7*,7*?5&*-
%/C1+/*: H l35J/'Y)&<'1* ?CC&5
m\ ?B& 5J-*1**3+ '&A:
H l<@/C&0*- L)&7B&)&* +173>>-
&D5,+&E nQo pqOQOrsqt uvtqWw ?B?7*?+&8
DFZ_+>FD +-&'&D*&E 21AJ '-5@&5 ?B>&5
5/AJ A15@@/D +?0)G*&5&+ &DF &AJ8&AJ
0)/+'/- +-735@<D30*: b/B/DJ / AJF7-
H<@- AJ373* 5?)*?+ '&AE @& 5&'
'/7/@2/*1** &D / B3710D3*1A/*30 0&':
H '^0)/+- 'Y)&<'1+E &'D?+2&8
DJ&+E AJ^Z*&'?5J&+ +,7_D +-/D/+<D*
3D@/*D/5 2&DJ)&* +/C9035 0)=>/ +&7_D*
/ L1'1AJ6/Z0)- ;'D?+2&DJ D&71'D1**
-567/0*7<+*<73D-0 3DD/C1*/: l-)*/*=
/)15>/5 / x4,)?C8;<7=C/- ./0+<D*Y8
7/ y*Z/ ;AJ&0_D&*z 3D@3010 *&B?+&5J8
0?A&E /'&DJ5&+ 01735 [\hj8>&5 2/*
5/AJ7&5@&)B?5J_+,5 *,>> '-5* [\\\
&'>&7 B&** 7?0)*:
{|}~ 
   
   ¡¢£ ¥¦§¨© «¬­®®¯ ¥±²®
´«¯«µ¶® ¸¯­ ¹º»¼½¾¿ÀÁ
H) _D?0&5 /) Â`l4; `-+1B-5J */8
5390*&7'?>&5 hj 6F B3D/0)*'35J- */A
?0 Ã 6F */5390+1)30- Z1AY '&A2GB1**
B&** 7?0)*:
TQo MRÄN cRÅÆq &D5,+ >&B&)&*FZ?8
>&5 /) &D'YD* -@F0)/+ 5?235J +-&'&D8
+&@F 7&5@&)B?5J?7FD >&0)?D*Ç *,>>&+
+,),** / È?'+1230)/*- L)/+10)*3DJ
'379-<0 hm8?7& &'D?+&)FE 2/AJ1'38
5J10 _55&C- B&)&*F0?A- _D?0?7FD:
b3Z?+1)*/**/ / B3D/0)*'35J* /) ;A&78
0)/D=+15E [\hm: '379-<0 hiÉ[\835
*/7*1**E 5/AJ 0-+&7^ >35J30)/*- +156&8
7&59-37=D:
k0'&7*&**&E 21AJ / [\hm: '379-<0
[ÊÉ[i8?5E *-)&52&*&@-+ /D+/D1''/D
'&A7&5@&)&** &7@?DJ- +156&7&59-35
hÊÃ 6F B&** 7?0)*E /'&DJ>FD /)
Â`l4; */A1+ 0)3'/ Ã[ B1D*: l&Z&8
D&5*&**&E 21AJ [\hm: 3C7-D-0 h8Z?5 /
`/AJ/7 4&7&0+&@&D'- ?0 kC/7+/'/7/
0)&7B&)&*?5 >&D_D '&A/D/+<D* / l38
5J30)/*- `<5+/>-)1**03AE /'&DJ5&+
B&)&*?0?B&D F* >G)*3+ '&A: H `<5+/8
>-)1**03A 6&D/@/*/ / 0)/+'/- D1>>-8
*&B?+&5J0?A 0&AG*?0&:
H) Â`l4; [\hj8&0 A/)@3D+1@38
037=DE '?7D&A?7FD ?0 +,)2/0)5Y03A-
Z&D&5*?0?7FD 0)=D= >&0)3'1D=* /)
;DD&5F7)F l-)1**03A ?0 / 4,5JB8
B-)0A3D= ?0)7&B?*&D&-B&D +-&A?0)G*B& /
.3D/0)*'35J &D61A/@*/ ?0 / 4,)AJ^8
D?0 &D? *&7Z&0)*2&*F5&+ */7*1**/:
;)<*35 / .3D/0)*'35J / 01715
+,B&*+&)FE h\m: +,)AJ^D?0E ?0 /
l35J30)É41230)É;7@?0) b/D3D+1)=
D&>15J1DG*303B/D +/C901D/*10 +?7@?8
0&+&* *37AJ/D*/ '&A:
H) ;AJ&*&'- Â0)*3DJ 3D*/D &D+?0)G8
*&**E xH 6-/*/D &AJ&0_D&*- */A1+ >&B1538
0/ ?0 '&A*/7*30/ ?7@&+?>&5 +?0)_D*
-5*?)+&@?0- *&7Bz8&* /))/D / +-&A?0)G8
*?00&D 61A/@*/ &DE 21AJ / ./0+1238
0)/*- L)/+10)*3DJ5/+ &)* /@/C*3D5-/
+&DD / I<5/YZB3710- ÈF-0+1D37/ ?0 /)
Ë><@/- ;AJ&*&' 2/DDA/*=-7/ B15/*8
+1)*/*B/ -0:
H .3D/0)*'35J /) HD/C0)/>3DJ
l-)1**03A B&)&*?0?B&D nQo cWVÄNWX
ÌUQÆXNP >G)*/ '&A:
I7: Í/AJ- Î3D66J H5@730
&'D?+&)*&*FZ& /D/CZ35 ,00)&3DDG*1**/
{|ÏÐÑÒ~Ó ÐÕÒÓ
Ö×ØÙÚ×ÛÜÝÞßàáâ
H [\hmä[: D/C0)3'<5+ jh: 1D@/D35 +&)@F@F xm\ ?B&0 /) í5*?0)&*- b/50)?+z 9G'^ 9-++ B?A?7FD 0/Z53D/*10 '=@15
D&'/7/@* / 9-++ G7=Z35/+E øùúûüùý ÿ ýüú / 5&B&:
H 0)&7+&0)*F0?A @7: a&5AJ&D 4371DJ ?0 b-0)*&D* ÂDB/0=-5+ &D5?)?0?* +?7- / 2->3?7*: {|Ï
  	 



   !" #$%&'( )&*+'% 
,-. /*& !01%%"21
3 567869 :;<=>?@<A B?CD@<>=7 EFGHI
JKLM> ENO=; <69<P<<6 EQI RC?78ST=>=<U
JK9 V678PJK;8P>6; 6 B6DP86AOR6>O
<=T8W6;U XKYR@D=;I
3 RC?78ST=>< Z[\]^_ a]bc[d @T;CR ;8AO
<P<<6 J@7 => D@?@<<@ T@I
3 RP9KWW6; J@7ReTfC<< W@>?KJPO
TgRVP? 6? e78D@?@<h ih<A<RK9 >?gW@TA
RA@7=>?j<=>@R@< <@<<k
l <KL=RP?<6<P<<U VP78 6 >?CD@<>=7 <67O
T=<>?KJ6 @? =DW@; JK9 VK9PJ <K9O
>6>K776T WhDeT<U @T=9<@ 6 mFO@<n
l A>J@9<@<<@ 6 o@J?@<A p@9@>R@fhO
VK? q9<IOD@T RA6T6RMT<rRA6T6RMTg
@78e<<JSRCf=>A T@V@<h>=7@R T=O
;8@7A @T@J@A<n
l 6 78h9A sMRKY> BK;fP9 B?6RA>RPTKO
W6; => 6 Y>@t@TA u@A>> 56;i9=f
B?6RA>RPTKW6; iPT8gU 6 B?PT;PRA
5S>?6RA B?6RA>RPTKW6; EFGH >?@tO
<@JW@9=<hT A;fMTgU 6 >K<P96TL6vLV@T8A
w9@iP9< B?6RA>RPTKW6; => 6 W=R=>O
Y>6W6A B?6RA>RPTKW6; EFGx >?@tO
<@JW@9=<hT A;fMTg yzK9JSAt69A i=JO
6TR6<9=>?O78K9<g{U A>RPT69@;f>?@9S
>?6RR=t?=> V@T8?@<=< A>J@9<@<<@n
l 6 V6?6A i@T>hiPRvU C;<=>?@<A >?6RA9KO
;8v J=9;CRR=t?=> R@9@<=W@; @TA>O
J@9=>>@T >?gT< 6 V6?6A C;<Cf=R => 6
5|O53p zK9JSAt69A :;<=>?@<A };<=O
?@< RC?C> @9hi@>?j<=>@ @9@fJ=;8@O
R=;< EFGH >?@t<@JW@9=W@; A;fMTg
~BY fMKTA> R=t?=>9hTn
l <KL=RP?<6<K>< 6fP<< 6 EI 567869
:;<h;6tPR 9@;f@?D=;8
EFGHI PR<gW@9 mlGGI @ThO
R=>?j<=>=9hTn
l iA78@T@Ji@TVjDK>>6T iP9fMT<
6 L@T@;T=DhRVC? 6 5:BqO
fjL tKT8K?6<PR A7=;8W@D=O
<@T@ JA6<<I
3 RC?78ST=> @TiP76f<6 6
5:Bq @T;CR>=7=;@R W@>?KO
JPTgLK< 6 EFGQI =DW@; D=7O
?@<< JM;RK9gTU 6 5:Bq |TO
T@;h9?h ~A?P<<>K7 EFGQI =DA
76?fKTRPfK>K96 DP;6<RP?g
L@T@;<=>=< 6 RCT<>=7D@<=> <@TO
L@>j<=>=9hTU 6 EFGQI =DA @78O
>?@9S>j<@<< J=9T@7W@>?KJPO
Tg< => 6? @9@fJ=;8RAJM<6O
<K><U D6T6JA;< 6 5:Bq EFGHI
=DA RCT<>=7D@<=>AO => JM;R6<@9D=<I
¥d¦ §¨ ©]^_ ª]bc[dU 6 5:BqOfjL
pM96<g9AMJ @T;CR@ A>J@9<@<<@ 6 EFGHI
=DA 5:BqOfjL6R Pf6j<=T=>=;@R @9@fO
J=;8=<I 3 fjL6R6< 6 pPDKY> BK;fP9 @TO
;CR 6f<6 K<I
l 6 pADKTg «A6<6T :;<=>? 5:BqOfjL6<
¬­bc­®§[©]d ¬[b¯©¨ 5A>RPTYA
|78@<@JU
l 6 5:BqOfjL6< °¨d©¨_¯b_±©² ³]´[d
567869J@< pi<IU ~AY>R@U
l 6 5:Bq µT@<JSOfjL6< cd¦ ¶­b·²­¸
Z]d[¸² w¹ w@YV;PtTM> pi<I R6t<6
º¸¦ ©»¼½¦
3 EFGHOW@; «A6<6T :;<=>? 5:BqO
fjL => 6 5:BqOfjL RA<e;<@<=>< @T;8@9<
>?6R@JW@9@R 6 RP9KWWA >?PRK>9@;fO
;@R J@7i@T@Th@; tKT86JM;RKAR9gT @ThO
6fK>< <69<6;6R 6 EI 567869 :;<h;6O
tPR 9@;f@?D=;8@;I
3 RC?78ST=>@; K<6f<KR 6 oK;fP9A
¾8MT6O@JT=R=9J@R@< A>I 3 EFGQI =DA
@JT=R=9J@< cd¦ ¿¨©À Z]d[¸²U 6 5:Bq
@Á@T;CR@U YjJ?@<@> @78@<@JA <6;K9U 6
EFGHI =DA< cd¦ a[Â¨Ãc¨ ÄÀ±_­ÅÆ 6
5:Bq @Á@T;CR@U 6 Ç>@t@T 5@<6TT pi<I
<MT6LfP;P>6 R6t<6I
3 RC?78ST=>@; VP??K>?gTK>KW6;
cd¦ ¥È¸ Ä­bÉ 5A>RPTYA |78@<@J =>
cd¦ Ê¨d·¨ ¶]_±¸À JWI A;<=?@<A76?76<g
5A>RPTYA |78@<@J <KL=RP?<6<K>< 6fP<<
6 5A>RPTYP; h>?<hT J@7A;fMTgU ~BY
fMKTA> C;<hJ=9;CROR=t?=> LK9JSAt69A
i=J6TR6<9=>?O78K9<g J=9;CR EFGQI =D
>P9K; => 6 EFGHI =D @T@L=; @TD=7?@<<
JM;RKLK9gTU 6;;6R @9@fJ=;8=9hTI
3 RC?78ST=> ih<A<RK9A W@>?KJPTgL6
=9A;<@<<@ 6? @M9gt6A => 6 V6?6A C;O
<=>?@< EFGQI =DA <@9J@T=>A @9@fJ=O
;8@A< 6 Ç3|« |M9gt6A :;<=>?@<A B?CO
D@<>=7 => 6 5:Bq 6f6<>?PT7KT<6<K>6
6T6tLK;k o@76<jD At69A DK96RP?K>A A;O
f@Á@R J@TT@<< 6 Ç3|« EQ P9>?K7KW6;
6 D6>O => 6Y=TC;<=>?@<W@; EFGQOW@;
GUHOEËOP> DA>>?6@>=>U Jj7 6 i=JO
C;<=>?@<W@; UOUHËOP> ;CD@R@f=>U
6? C;<=>?@<A At69 @7=>?=W@; Y>6R
FUGOFUEËOP> ;CD@R@f=> DPT<I 3? =tjO
<hAt69W6; 6 ;CD@R@f=> JK9 tP?A<jD
DPT<U f@ 6 EFFÌO6> >?A;< Y>6R JA;<@78
mHËOK< =9<@ @T 6 <@TL@>j<J=;8n 6? @ThO
9@L@T?=>@R >?@9A;< =D@> UHOQËOP>
;CD@R@f=> DK9V6<g EFGÌ D=7=A7I
EFGxOP> JM;R6R@?f=>>@T DK9V6<gO
6; EFGÌO<gT T@>? =9D=;8@> 6? C;<Cf@A
~3w T@7LPWW T@V@<>=7@> <@YV;PTg7AO
KR i@TeTDA?>7KT< 9@;f>?@9@I
3? |ÍOW6; RPJPT8 DA<6 iPT8AR 699gTU
VP78 6 W@T=T@7@?V@<h BAÎÏ 6 D@>?=OT8@> D@78A 6;867PR D678 6
9KRR@T<h 6;867PR RC?C<<
>?@9@t@TL@;O@I
3 V6?6A KT<6TK;P> C;<=O
>?@<A V@T8?@<k
3 EFGQI =DW@; 6 V6?6A
C;<Cf=R RA> J=9<=RW@; ;CO
D@RDh <@TL@>j<J=;8< =9<@R @TU
=> @? 6 <@;f@;YA6 EFGHOW@;
A> <69<V6<g T@>?I 567869P9O
>?K7P; 6 LK9JSAt69A W@>?KTO
Tj<K>PR <69<g> ;CD@R@f=>@
J@TT@<< 6 D6>O => 6Y=TO
C;<=>?@< J@7V6<K9P?g >?@O
9@tThA;@R ~ÍBÇè èM;7KO
9A6 pi<IU u|BÇ3Bw q9<I
R6t6YA<K>;CD@T=>@ V6<K9P?O
?6 J6Lf J@7 6? C;<hAt69A
óôõö÷øùú
ûüýþÿý þü ü ü		ü
 üþ
ü
 þ 

þ 
ü þ  ý "þý
#$%&$'()* ,
-$./$0$1() 23456 (0
76>C;<D=;8 NQ QNN
3Y=TC;<D=;8 GE Fmx
3TMJj;AMJC;<D=;8 GFG QE
o@V=?i=J C;<D=;8 H HHH
567;=?AMJC;<D=;8 mxH
:BBq|B :ow7µo9 Gm QHGx
  	
   
   	
 
 
 
	 
   
    !     
	
 " #	 
 
!      	

 " $%$	 
 
  &#   " '
%    (
)   & # " *
	
    	

+ 

     ! 
"  #	   '"
 %   
,(
)   $+ 
 
  + - +   !
#	  *+   . "
 $+!    	
 "
  " (
)" .  
  	 " 
      "    (
/0012
345556789:;<;=6>? @AB6 DEF7GHI8J L6 NOP8 S UV@W
X Z[\][^ _`abcdeaf gdhieacb\
bc [d j^cdk\lc Z[\][^ mk`]kcd[af bc nlokcd[af p\]ecqrea
_`abcdeaf gd[slcdakr][
te\ouiv[ [d b^wesrxwx cd[setye^esea [
z{| ~ 
^e`wedib`]^e
X ^e`wedib`] fweve  lsaye^ 
X ^e`wedib`] oer]e laer Xy[c [y[co
 e^e\o[rlt  eca te\]e
¡bcdreaec akvbslda[a bc ¢^l\^[t £l`w^]t[a[io
¤oe Xcclf[afl` l£ `\[^f[` ¥l`w^fec
[`w aoe `\[^f[` Zf`f`\ [`w Zea[rr^\f[r glfea]¦ ¥l`w^] geafl`
f`ifae ]l al aoe eie`ac l£ aoe
z{§ ¨©ª« ¬«§ ­®
oerw f` aoe laer Xy[c [y[co
l` ¯ jalye^ 
Xww^ecc  °ecdae`]bc e^e\o[rlt   eca ±l`a]
²f` aoe `ef\oyl^ollw l£ mw[¢eca³
Zl^e f`£l^t[afl` [`w ¢^l\^[t £l`w^]t[a[io
´µ ·¸´ ·º»¼½½¾¿ÀÁ¼Á ÃÁµÄ»»ÅÆÀ È½ÉÅº
) Ê Ë$ )
Ê $ Ì"   ( &
       "   , 
Í"*
( Î  
  -

  "      
"   ,   + "
     " ,  *  "
,"! " Õ Ì" #
"*
  & 
  
 	 
 " 
(
)" ,  ßàáàâ ßäåæç!  Ê 
$ Ì"   	     (
)" , " 

+ " 
òæåóô öæ÷øçáôù!   *" 
" ,  '
! *-" 
  ,  + 
    !   Ê $ Ì"  
   "!  
$  
"  (   "
  . -  øáæ öæ÷øç   
      (
)" 	         " .-
	"  ' "    
"  
 
+  * ( %"
"*  
   ,
  "  -
 !  
  	 



   #$%% &'&
)*+,+$) ./+ 0+ 1% 1% 3/,$&
+ /5 61* 809 % :;  %)*>%1
 /5 61* $%*% :$;  DEEF&
>1  +%,,   DEJK&>%1
':$,L N6; P1,+1* 1 9,&
1*1 :>S6T U $  + %Z,&
)9 [ 0+T1*%% >: ,$5 
N%%1 S$ :/+ 0+ 1% : 1*)  +,$&
+U Z%9,),$+ $ >%e  $+;
  JK %*:$)>S U
%*>S k %*:$)>%1  :/+ 0+ 1%&
 : 1*),   [U   0>>: %*:$)
:+,9:U + +,$: $ $,L::$ L,&
 $,);
 >%e  ,  )*8N %1*  }:[$&
)*S+: $)*+>[U  }:[$)*S+: /&
)*+>[U  ,+$,9: #+L%S$5 S '8&
>SU $  $6+& $ ,  +e  ;&>S
$+:;  /5 61*: )*8N $ %&
%  :)%1 N%%1 S$  )19,1*,
$;  19[ :5 $ ZS L$,/,+ &
N:  06% %S¥
¦ },e%1 e,; kE&JJ¨ 6%$ L&
)*+ $: 9)01*6%U JJE 6%$
01 S:1  1*:61 + [ 01*6%U
kE 6%$ 1%%$L ,6L$,$:
 %L1,[):U 1*%+$6$)*+ $:
 %L1,[):U 1)*,6$ [:U L&
8:U %1)%+8:U 01 09%: T%:
1/[U  +L%S$5 $ T%:
9,e%1 e:; .)%1 N%%1 S$% 
+%19$%+6 $ e 1:  e$,
$ Z%$,$, 9,e%1 e:;
¦ N,; +%9% : +N, 
JFFE¦JFÈE&%$ 6%>S  6$)*+
 %%/5 $+SU $   6:)>,+
00  : :9S$+[U  1)*6 :
:9S$ Z%N%$ $%:+S Õ/; ...; $;
,[U Ù%%$L %1)%+8U Ü,&
>:1 L8U  :1Z+$ +e e+:$
Z%N%$ $%á;
¦ ã1*/%;  }:[$)*S+: $)*+
1)*+$ %>,1 ,  T%%: 1)*&
+% 8 Z1*/% e  N >%;
.)%1 )9)  }:[$)*S+: /)*+
 %+%: >%e  [ JK  >[>[ [
1; 619,+:5 $U 6:1   0>>
%%+ Z1*/%  + [ Z:[,$
Z1*/ +;
¦ '%  %;  }:[$)*S+: $)*+ T%&
%:1%  %6%1*$) N[ $%&
 % S %  %¥ %% +,%%1L%U
%% +,L8U %1)%+61*,U
%%1T S$ /L$,U $,+N[ $N [U
[)/%U >%)/%U %)e1&
[ )/%U  +),1LU $0))*+ [
)/U $51L$6+)*+ [ )/U  ,+&
$,9: #+L%S$5 S '8 %  N%;
¦ )*> +%:6:; Ù)*$ 6Z,+&
9e[$ /%  U +%:%Z%U $,>+,U
95$ +)*U 01 S:1 U 01 6&
1*%U T%%>%1 $1 %+%9% :
+S $ %%1S+S %$00U  %+&
:1  ÕJFÈD& SáU 86$% :
, $,;
 ./+ 0+ 1% :   ,)&
 ,  $) :)%1 N%%1 S$U :6% 
}:[$)*S+: + 2e+:$ L%1 +e>1
3456789: < >4?@AB6C4 EF<C:GC:HIJ:4 LM9HNOPQ
':$,L: )*% %%1 Z,*[ % e+)::
e  $, N :+1*:+[ $[[ >%$&
,[ %S$5 $ $,)N;  N&
6$ , 1*%)%$ %%%:  >:,  $)
 )N:  T$ %S  %&:>%1 / 
%); $% %$ 6:  Z,*    ++[U
,)*1 %% 1%  % e+)::  e9,&
1* %+T% % /L$,[9[  e9,&
1*,$U :% 6% $: :$, $
8%*%% U $%$%>> $: 0+
$+ %):$%+% S6  %11:U 6&
:1  %%>%1 Z,*[ e1 $
 %+ %+%91*%%  % :e$1
0$$%Z,)1:;   :,  $) $&
+  06% %S :9S$ %)*: Z,1 ,$
Z%9 ;
 :,  $) )+ e STUVWX Z[\]W
/+,Z%$$,+1 : : T1 % $%;
Ü%$: 2$ :1  ':$,L: )*%&
 %  e9,1*,$ $ 1%% 0: +%&
 ,+%*%  %$% :$%+ %  %  %)*% %:
$  +: e  $: Z%  %%% ;
 >:,  $): T$ %$S +$1% 
^%$Z%+6+: e51:e:/+: '%&
e 9,  ,  ,1 ; _`abc SdXWefX]g &
%e6%% S e    >%  %)1*: $
%S  [U  %N%$%1 %)Ne e51:&
e:/+: '%e, U %*>%1 e1:[$
 ,) $ $%)5 $)6% ,+$%+8 e&
 :9:$ ,  [ %+%% $ 6:+ e:$ /,1&
 , 5 ,   :;  hi' ,&
  [ %+%>%1 +%19)*[ :U Z::
$ 1*):$%+% : [+ $ +% 56 Z,)&
,$, %%  + 1:;   +%,,  
0 6:+ e:$ /,1 :19%)*:% 6%*
:5 $, /L$,[9:U  ,$ :
Z,* , Z:%%1 %%6%15 6% Z%;
Ü:%%%9S +9%S9$ 5$+ %
jXkVfX l]mnd L)6%% S %S9$ 
6%19) [ o%+:,1 %+$ L) $&
%$Z%+6+:  %%/%*1%  0+ 1% &
+SU  %6%1*$)+SU 6:1 Z%N&
%$ $: $  %+%$: N%%S:+S; 
p%6,1 ,$ $%+$, ¦ ã%T% &
 %L1:: 6:)L)  )*+,+$):
Z:/+ $,) >1q L5% %&
1),  %S9$ :19  %+%$:U
)*+ $ %L1,[)::U :19 1*) e&
9,1*: $%/,1 >[ %)*+1 :1Z,+&
 56 $ +9%%$ 6, ;  %S9$ 
06% S%1 $,$ +9$+% / 
6$  :,  $)  )N:;
 o%+:,1 %+$ 6:)$%+ %
%)*: 6%% S )*+ [N  %1*>%6,&
1 ,1U %*% N%%1 S$%1 %)&
106%:  /+%L5:[$  +$% 6&
:1  Z& :; 81*)Z%9,),[
$%+$,  %N%$5 1* $ %  +&
  ;  L)   :Z%N%$ %  %&
1*>%6,1 , %r + 6,1*U 9%
 0>>$0+0$%1 %1*%>>%  %9&
%  L1U 6:1 N%%1 S$%1
L$0%1 :  Z%/S $+[9$ $
,/$ ; ':19%%%   o%+:,1
%+$ $N ) Z%N%$ :  >%6,&
1 ,$: %N+$, U )*+ N $ + &
%$5 :  >%+%19%$%% :;   %+%S&
%)*$)%% U >%6,1 : /%9:) %)*
),>:$U e+[/1U %+:1 $ 3$:&
1  56%SU  0>> :1 JEE )*+ [T%&
% )> Z,)[ [ ,1 %&
+%$ T 51N;
 >:,  $): T$ $,9: +$&
>%1  o%+:,1 %+$ )*+,+&
$):  %%/%*1% %) %:1 $+%
%+T $,+;  T% ,) $ 
T%$%+6%$:U  )*+ $ %+6%$:
$  Z%N%$ $: %+%91*% )*,+$
)*,+ > 6: %1% $%/,1 N>[
%)*+1 :/,1$ 6, ; Ü:%% 
+9%S9$ 5$+ %  $T$)%$ S&
%%$% 6ee %+1% :5 &
$ $  N%%S /+ %+% >%5&
 $ ;  T% ,) $ 06% S%1
 ,6>>: +9$%+% /  6$ 
:,  $)  )N:;
stuvwx z{|}x~
 	
      "#$
%&'()*+,+** ./01 '23425,647
,+**84789:;2<37 ,+'=2*2'>7)
?@ABCDEF HIJJIKKL FMNMOPQJRSKTS UV EWQWXYJTHPYKKQS
Z[\]^ VWI_KIHPIN \]`\a^
bc efghijk lmgghckhn ocpqrsntu vefgmirjw xryrgjskmw mz {mggmnkmw| ex{} ~rum  ncj kqjsjmnjw kngrukncsgsj j      rcyrtw¡rctntgr tn kgmw¢£ j jmj rugrwyrctngr  rg¤¥ ¦§¨b~©l©~~ l©xe~e{ª«¬
­ ®¯® °±² ³²´³¯µ ³¶´·´¯ ³³®´  ±®³  µ³¸¹·º »º ¹ ¼½ ¾® vbª¬ª¿b| ©jncmgncu}À °±® ²Á  ¯µÂ®³ ´±±Â´¹·º »º Á® ­²Â v¬rÃwkÃj §wkqrgnks¡ mz Ärwjg | Äwkj}À Å´³®³ ³³ ³ ²ÆÂÇ°±¹·º »º È  vÉmwsjwfwkqrgnksÊs ËrmÌrw| bfncsgkj}À ­½® ¯²® Í®º ³±´Æ´ Î´³ ´´®±´´ ³Ï  ·¶´ ³ Ï¯´Ð´ ²Â®­ ®¯® ´µ ®ÏÁ± Ï ·½²Ñ  ²±¯³ ®Ï ½¯²±® ³®·®Î± ³Ñ °²¯³ ®Ï®  ¯³´µ¯µ³ ¶²´±±® °®³ º
­ °±²®Ï ³®·®Î °´Ç®¸Ò³Â±´®Ñ ÓÔÕÖº Ï²Â ÕÖ×ÕØº¸ Ù¹­Ù ÚÛ  Ò»ÜÝ ÚÅÅÞÙ­×´±³ ß´  Ò±Á³± Ï®ÓÔàÖ Ò³Â±´®Ñ ®Î ½º ÕÓàÐÂº ¹Ù±°´²ÂÑ ÓÔÕÖº Ï²Â Õáº¸ ß²´±±  ¼ º ·®²ÇÁ±Â®
âãäåæçèé ëìíäîéïìî îä òóôõöå÷ âãäåæçùîó
bc ÉÉlÉ üwspyrk Éþcrfj
ÿ ¢Ìrw kn Ãnjsj mcmss j Éþcr
fm  
ncj j mgncumn grwyrc
qtw¡nmgmcjsmc b þcrf yt
fsw w¡ksmssj ru  jifks j smuj
sh  r¥ss j Ëru¡t sr kn scrnsrg 
st mn þcrfiryjuhukjk zmuj
 mcnnj| jr¡ jc pws¥ tn j  m
qÃnqrnnturc  jiÃnmhymss b
zmuj mcn kgw¡-shj /012 45678
þcrfiryjuhufn tn jc kn mjk
 pcpnntuk ncmujs ps sjuj qms
ecfsw üwspyrk Éþcrf qtu
mnE Ã-r H0IJK MJ5INK
ljgskws¡u¡gn fmgknsj tn
nc-wqtnc nchgj mcsjssj j  p
cpwnturs ¢À   hgj mg w¡ksmssf 
ru j ¬crnsrgr  Ã-  k-
sns| jr¡rs j Éju¡jgmgncuk lm
qÃn-qrn {t skcrwwtu¡ rnsr
gtwr  tn ru¡ r¡twr  grr 
qrkÌ¥ -smssfw  pnncr lpncpws¥s
t05Nuvw76 y0zJv| jc ÉÉlÉ z¥
kujcujshr¡rssrnr mwymss b  k
sjjsh ÿ ¢Ìrw spÌÌ kws ¢   
smujshj qms Éju¡jgmgncugh tn
j wtu¡ zpygtnc ¢ mgncuÌh
bc et c ru¡Ìrw j ju¡m
w¡imn Ãrwsgfj kn ªss spgst
wk  j xjcmj xrncskq ncrgqrctnr|
j  kr¡rcrss  k-snm  r¥ tnc-st
nr| kss grwyrcwr  ru¡tÌ kijgspgst
wrsk sj mch js| ©Éle grwyrc
qtw¡r rs| kn mn Ãnmimgsm  zmuj
yns|  kjyqw¡m  ncrg rncs¥kwr 
pnncrpqrsrrks
b ÿ ¢ tqk kurw j s-q srqt rw¡
ntu i¡cjs þsw j rcrsk
eu¡¤ss pytnk bji smujsn
qj qjhnfs ru
  
 
bc ªijgspgstwrsk et c nct r¡rÀ Ékn mÃ| jgsh  tj f ¢
¡ksqj sjgsnÀ ryyrw tn itwsr rw ¢ ¢ hgj  pcpss{nmimgsmn smujsn ru¡rcsrstn jjiw
rjkÀ imnsjnsrgr ksjsmwkwrf|
mwjiÀ r ksjsmwkwrf
 ¡ £ ¥¦§¨¡ ª«§¬­®­¯ ® §²¨«´
¬§ ¶«¦­·£ª«¸ º»­¯¼ ¾®¿À Â£¶®Ã
   
   
  !" #$
$%& '( ) *   +,-.( /"
-0'    12  !"3$(
) !"*3$ 3& *&/
1 %   &* 4    '%&'
5&/ 61 '78  '% /1
7 $% **  !" 
( ) 9' :;*  1 % *&/
8 <=>? @ABC  DEA @B=F8
 $ G>H?C @B=>  IBH? J>K
=B *&/* 3* 
:* ;:;*  *&/' 7
 38      *&2* *23 
1*  *&/& (
)  1 ; 3$ */&
&& !* *3$   &'2* 
LM$/;   : 'N '*:
1*  !"   3*$
$%1* '% OO( : #$#:
*#:3( ) 74  *"& 2!
& :* ;:;7 P?QH? RCSTC
$%"' &  ; 4:1
 $"  * "&   U 3$(
V& %&$ U*  L 4 7
*N /8  -W.X3$ 3
#$#: "& 2 "$*$72  2 2
:&*"$"4 (
YZZ[\]^] `]abc
de fghijklm nnnopqrstutvowx
yyz |}~ } 
    ¡¢¡£¡ ¤¥¦
+,-0 33$ 9 M 3$%$#*8  &$ 23$%* $%"' & ''278  1 : %
23$%    $%27 1  $* -0( 4&:" 272 8 2:* "$*' *:$* X-( 4&:" 272   *
$* '  "2:&*( ) § ¨5© *:$%  9 M  % *#*#:  -WW.3$
M7:&$  *"  '  © ª ¨$%8 5&1  V# :$ «*& %( ) *& %  § ¨5©  *##
$ $:$ 3$   %* : % &3$ *&$4$/ $:(
¬­®¯­°±
+,-0( O( +X( $:"  ¨":;  0(,,8 5/*;  .(², 2*&( ³ ¨1* ´ µ'%: ´
)$%&'% ´ ©:;$'%#'% ´ ¶4 " !&$ &$8  ;3$ 9 M 7$* '
*&&!( «    /& M7:&$( © 4U:  1;'  2$%& $:4U:;3$(
+,-0( O( +0( ©' $& *$:"  «& ´ ·; ¸$'&¹ ´ ¨"/$; ´ º%'%21'% ´
º% *&2 !&$ &$( 5&  23$% &'8  3$%3$ © ** %  '1& 7
: :*  3$%&*   (
+,-0( O( +.( 9   7: OO( ªU$:* µ*# ª# #*& V &$( ©3: M7:&$8 "$
*$:"  5&&$:8 «* %":1 %  «$'%1( ·/&  ª ':% ·$:' ;3$(
+,-0( O( +»( ) OO·( 93$:   *&2 4 &$"  "$ 1"8 !*#3$ 3: ª&:$  2$(
 '*  *;  2*3$(
¼½¾½¿ÀÁ½ÂÃÄ -,(,,, VÆ4;  ; ' 34  +,-0( ·( ²-' ¸§ªM ¨$* --»»²²++,XW-,,»²¹8 9 M
© *$" $%!  $Æ$* 4 U$   *# $% &3$(
9  :7Ç * *" /2  (  $  ; ², 4;(
¼È ÄÂ½­½¿ÊÄÃÀË ÍÎÏ °Â Ò­ÎÃÄÂ¿½ÁË
ÓÔaÕÖ ×Ô\ØÙÚÛ ÜÙaÝÞ
²,W0W »+,X8 :$4%  &ß&$ $(1"
àáâã åæç éâêåçêå
ëìíîï ñò ô ö÷øíîø úò ô ýþÿ ø ò ô ëìï ò	

î ì î ø    í ìí î ÷ìî÷î÷øí  ì øîìí ÷ì÷î ì ýí ! ì ÷øì# òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò 77
89 ;<=<>?@A<B9 ?D B<F HIJDK<< M?>;<K O>>?PMQ
O99<B9R?B ATM9 I< D?WTM<; ?B MTWZ @K?@<K9R<MQ MTWZ
OM >R^TR;TM 9<A@<KO9TK< aM9OK9 ?D M?>R;RDRWO9R?BeQ
9<A@<KO9TK< ?K 9RA< RB9<K=O> ?D 9Z< ATMZP m?B<Q
ARWK?M9KTW9TK<Q A<WZOBRWO> @K?@<K9R<MQ F<99RBrQ <9Wt
8;;RBr vB 9? 9Z< IOM< {BJ|R O>>?PM ARWK?M9KTW9TK<
OB; 9Z<KAO> @K?@<K9R<M F<K< RB=<M9RrO9<;t
ýøï ò ô ÷îí÷ ñò ô ï ò ô ï öò ôëìï ò	 öíììø íþîøîìí ì ø 
î ìí í # ìî ÷ìí òòò òòò òòò òòò òòò òòò òòò òò 7¥
¦B 9ZRM M9T;P 9Z< I?B;RBr @K?@<K9R<M ?D 9ZK<< >OP<KJ
@>O9<; O>TARBTA MZ<<9M OK< RB=<M9RrO9<;t ´Z< O>>?PM
O@@>R<; RB M@<WRDRW >OP<KMt ´Z< I?B;RBr FOM
@<KD?KA<; ?B O ¿?B Á?>> <Ã@<KRA<B9O> K?>> AR>> TMRBr
Z?9 K?>>RBrt ´Z< <Ã@<KRA<B9O> 9<A@<KO9TK<M F<K<
ÌÍÎQ ÌÐÎ OB; ÓÎÎ ÕÖQ K<M@<W9R=<>Pt ?´ ^TO>RDP I?B;
;<=<>?@A<B9Q J´@<<> 9<M9 FOM TM<;t ´Z< 9<M9 FOM
@<KD?KA<; TMRBr OB ¦BM9K?B TBR=<KMO> AO9<KRO> 9<MJ
9RBr AOWZRB<t J´@<<> 9<M9 WOB I< F<>> TM<; D?K 9Z<
^TO>RDRWO9R?B ?D I?B; M9K<Br9Z OM 9Z< @<<>J?DD D?KW<
OB; I?B; =O>T< ;<=<>?@<; ?B W?B9OW9RBr MTKDOW<M
OK< @K?@?K9R?BO>t ¦B O;;R9R?B 9? J´@<<> 9<M9Q ?@9RWO>
ARWK?rKO@ZM OB; {	 ARWK?rKO@ZM F<K< O>M?
WO@9TK<;Q RB FZRWZ 9P@RWO> I?B; DOT>9M F<K< M?TrZ9t
´Z< M9T;P ORAM O9 A?;<>>RBr 9Z< 9<WZB?>?rP TM<; RB
RB;TM9KP OB; <Ã@>?KRBr M?A< 9P@RWO> I?B; DOT>9M OM
F<>> OM MTrr<M9RBr 9Z< WOTM<M r<B<KO9RBr 9Z<M< OB;
9Z<RK K<A<;Pt ´Z< RA@OW9 ?D MTKDOW< K?TrZ<BRBr
I<D?K< Z<O9RBr FOM M9T;R<; OM F<>>t 8>M?Q 9Z< M9T;P
ORA<; O9 W?BDRKARBr 9Z< MTR9OIR>R9P ?D J´@<<> 9<M9 9?
^TO>RDP I?B; M9K<Br9Zt
÷ Cò ô !ø÷øí#ø ñò ô IJ ò ô ö÷ø
Nò ô Q÷ Sò ô Qøîø# #ò	 ì í î ÷øí
ìí ø÷# í÷#[ î ÷øí ìí ø÷#  ÷øîìí øí  î ÷øí ìí ø÷# î÷øíîìí í
îììííî øì# òòò òòò òòò òòò òòò òòò òòò òòò òòò òòò s7
¦9 RM MZ?FB Z<K< Z?F 9Z< |T9><K <^TO9R?B WOB I<
<Ã9<B;<; 9? AO< R9 WO@OI>< 9? WO>WT>O9<
RB9<KDOWRO> <B<KrR<M O9 rKORB I?TB;OKR<M a|e OB;
M<rK<rO9R?B ?D W?A@?B<B9M 9? |MQ RBW>T;RBr 9Z<
@K<;RW9R?B ?D 9Z< @Z<B?A<B?B ?D rKORB I?TB;OKP
M<rK<rO9R?B 9KOBMR9R?B a|{´et |{´ RM O DRKM9
?K;<K 9KOBMR9R?BQ FZRWZ O@@<OKM RB O>>?PM RB FZRWZ
W?A@?B<B9M ZO=< O M9K?Br @?MR9R=< aK<@T>MR=<e
RB9<KOW9R?BQ ><O;RBr 9? M?>R; M9O9< @ZOM< M<@OKO9R?B
O9 ZRrZ<K W?BW<B9KO9R?BM ?D 9Z< M<rK<rO9RBr
W?A@?B<B9t
µ>=E ¶>D ·TE <¸
 	
      "#$
%&'(&)*+',%
-./ 1234567189:;<6 3885:5465
=>?@A>?BCDBEE G@HI?@ JKLLM OPQRST
UKVWQ TXYZ[\[\\ ]X^_QM JK`aVb[Q c
dRTe_ZfR g[hWXRicjR klTXceR mno[\[d
p_hqdWjQreR pcjsQ tcTV WT uWde_hqV
dWjQreR ^RiZ_ds\
TX[jX[\\M vXcedcR
isZosOs\ c \cQSZdsV
QocR\ rTX\rQ^wOOcZ
T[nw\x tsZZcZc\sQsZy
c ^RqTnoxjR z[QRQ
p_hsTXc\R klt[eV
QWZ e[X^\[M { kcj\RQ
{fWZdlb[Q e[d[QV
f[T_jR cfWZnosj\q t_Z\M mXS\sQ c |YV
X[ZWT[ZZ[QxjXWT t[X[\xO[ Z[\\M }[Q^V
TX[j[T[Q t[\\ jWTX\ eYZrQuWZ[ u[OZ[TX\WTR
u[Zc^c\_e d[n_Z^sTsbcQM vPZo_T
YX[dXctcj_ec\ hsjw\_\\ [Zy POw\sT_ec\
^_Zn_X_\\ eRM |[tWe[Qo[Q jWTX\ t[\\ c
bRX\_QTsn_T YX[d[Z\[\WTb[Qy cX [Q[jV
nRc\cecjWe_TTsn WT c \[jd[ZWT Qrt[ZWV
TWb[QM mX[Q R^xTXce cZc\\ hsj_dTX_j
TX[j[X\[ d[n c pRtsZq ~uOP kWjQre
fwd[\M |sjTc^cZdR dSQesbcQ tsZZcZc\R
TXRQ\[Q TRe[j[T[Q TX[jt[X\[ c uRc\cZ_e
TXcedcR t[jT[Qo[R\y cdRWj\ ~uOPTsnR
j^[dWj[d eR\YQ\[\WT\ eci_\\M
JKaVb[Q c |YX[ZWT\cQR pS\c\q ~Q\WV
X[\b[Q cX {fWZe_hsTXc\R WT vXRZRes\V
RicjR TX\sZojc d[nhwt\se \S^_dsQo_T
dSQec\sjTQcey eWTxbb \S^_dsQo_T
fT_i_j\t[X[\x Z[\\M mZTx e_d_Zo u[Zc^cV
\c c hcXcR dcj\RQcfWZdlt[e \YX[Zxb[V
j[Q^[XWT[RQ[e dlTXceR rTTX[hcT_QZwV
\q tRXTnsZc\c t_Z\ T[i[Zy RqTnoxjy
SQcPOtsj_Ty ]X^M mjjxZ jWTXZ[\[T
\cQSZdsQo eWTXYZ\M mXS\sQ cX ]X^R
{fWZdlb[Q tWnX[\\ eYZrQuWZ[ \YX[ZWTR
ewTWjZ[\[e[\y dcO^ f[d[Q\nosjR WT \WnV
ZcnosjR \YX[Zxb[j[Q^[XWT[e u[OZ[TX\WV
TWt[Z u_nZcZe_X_\\M
mno Q[dX[\erXR isZosXc\ d[nQo[jWV
T[ S\sQ gWd[\_jTXsnbcQy |YjRQnRsbcQ
c kchY\\[ p_dbRQs\ e_Qt[j\[j cfWZV
dltWb[Q c TXsjw\q WT eRWn[\x \YX[Zxb[V
j[Q^[XWT[e _ZcO\YX[ZWTjxZ nsX\YX[ZWTj[
tcZq s\cZcew\sTs\y \[jt[XWTW\y nosj\sTs\
WT b[YX[d[ZWTW\ RjsQow\_\\cM mXS\sQ
k_Q\[Q[njqbcQy gReTRb[Q ^_Zn_X_\\M
{X [Z[e\j_cfWZdlhrX e[ZZ[\\ c d[nZWtxy
Q[d dler^x dWTXWn[\x ceQce[d[QV
fW\ s\cZcew\cQR WT b[YX[d[ZQRM
{ KV[T Wt[e\xZ TXRZRes\RicjR \YX[ZxV
b[j[Q^[XWT[ey dcO^ cZSdwQRSdVy jWXVy
fRQeV WT qZ_d_ZtcTX\q b[j[Q^[XWT[e
u[OZ[TX\WTWt[Z u_nZcZe_X_\\M |rbbTXrj
t[\\ jWTX\ [no[\[dR eS\c\qdSQesbcQM
£sZosOc tWnWQ c §g{¨m}} mjxV
dltWb[Q RT ^_Zn_X_\\M UVb[Q d[Q\
QoSn^wObc u[OZ[TX\x dWjQreeWQ\M
kWn [no[\[dRT\c e_jsbcQ Z[\\ cX
k¬pm \cnOcM UaVb[Q eci\c d[n L
Wt[T [no[TYZ[\R \cnTsnsWj\ c vqZ\X
­RZd_TV[dZWeWjd[\M
G®¯ °®±²E JKLM dsOST U³VsQ c
RqTnoxjhrX \cj\_Xq £[j[f[T bsQoc\[V
Z[i[Q TXYZ[\[\\ bsQosTX fTcZs^ Q[no[V
^Re no[jd[e[eWQ\M ´o[jd[ee_js\ RqTV
noxjb[Q \rZ\r\\[y R\\ Wj[\\TWnRX[\\ c
´sb_j µj_Q p_hqV WT ¶Q\xRicjR |[fhQRV
eSdbcQ JK`·VbcQM { dRTe_ZfR g[hWXV
RicjR klTXceR mno[\[d[Q JK`KVb[Q
\[fhQ_ZqnST e_hqdWjQreR ^RiZ_ds\
TX[jX[\\y cX ~Q_\cR {ZSdwQRSde_hq rTXV
\rQ^wOcTceWQ\M RiZ_dc\[jtWb[Q cZSdwV
QRSd hSXcZnosj\q
YX[d \[jt[XWTW\
tWn[X\[M ~Q_\sQ [X
c dSQec tsj\cy c
klTXceR ¨[OZ[TX\WTR
TX\sZo_Q \[fhQ_ZqV
nST dWjQre Z[\\y
dcO^ JKaUV^[f[dV
b[jW\xZ cX PO hSXcZV
hPXq YX[d [ZTx YX[dt[X[\xO[M
JKaaV\xZ c tsZZcZc\ RncXnc\sTR TX[jt[V
X[\Wb[Q \rZ\r\\ b[ eYZrQbrXx t[X[\xR
\[tWe[QoTWn[e[\y c KV[T Wt[e\xZ POjc
\[fhQ_ZqnRcRy u[OZ[TX\WTR dcO^ dcje[\RQn
_TX\sZo_Q t_Z\ t[X[\xM
JKK³VbcQ tsZZcZc\cy ^[ dsj dRQ\ c
kcnocj {ZSdwQRSd }\M ¸SXcZnosj\sTR
YXZ[\snt[X[\xO[y dcO^ ^RtwXRqRncXnc\qV
Ocy [ dSQecerjbxZ d[Q\ QoSn^wObc
U·VbcQM
kSQesOs\ tsZZcZc\R pRtsZq _Zn_Xq
eR\YQ\[\WT[ee[Zy dcO^ ~icjR kRQRTX\[jR
pRtsZq kSQesWj\ eR\YQ\[\WTT[Z RTd[j\We
[ZM mZQo[j\[ c ­[TXijWd k[noWWj\
Wj^[dWjd[\M mno[\[dR ecifT_Zc\cRQce
[ZRTd[jWT[eWQ\ c UVrT tWnXx Wtu_V
Zocd |RTX\[Z[\b[ZR tu_Zocd\sjTsts
tsZcTX\_\\cM
|rbb cZecZ_ddcZ u[ZeWj\We ^RiZ_dcV
\[jt[e _ii_Q[QTR u[Zc^c\cRjc WT ^RiZ_V
dse bwjsZc\sjcM
mno[TYZ[\YQeQ[e JK`a q\c \cnOcM
mno[TYZ[\R dSQesOs\ JKa·¹JK³JVRn cX
RQ_\cR h[ZoR TX[jt[X[\ \R\esjceWQ\ tWn[XV
\[M pW\ cZecZ_ddcZy JKKJV\xZ JKKLVRny
dcO^ JKK`V\qZ JKKKVRn d[ntsZcTX\_\\se
c h[ZoR TX[jt[X[\ [ZQreWQ[ey QoSn^wOcV
XsTc S\sQ [no WtRn d[nbwX_\\ [ZQre[
t_Z\ c h[ZoR TX[jt[X[\Q[eM {X k¬pm
\RTX\POw\sTcRbcQ eW\ cZecZ_ddcZ t[\\
jWTX\y t_Z\ O[ZrZx bRX_\\TsnR \cny c
¨Wde_hsTXc\R vXce_TX\sZo eWitRT[Z[V
\Wb[Qy [nob[Q c TXce_TX\sZoR O[ZrZx
bRX_\\Tsn t[X[\xO[ RTM pW\ WtRn cX [no[V
TYZ[\ tsZcTX\dsQoc d[ZZ[\\ dler^x
e\c\sTR ¬RX_\\Tsn_\ RT t[X[\\[M
mno[TYZ[\R eR\YQ\[\WT[RÓ k¬pm
[dZWeiZce[\\ JKKy XM Ô_jeqfXR vcdSV
[dZWeWj[d UJy vqZ\X ­RZd_TV[dZWeV
Wj[d UaM
GÕ¯ÕAÖ²E ×®±Ø²I JKLM OPQRST ULVWQ
TXYZ[\[\\ ¸cO^Phc^hsX_QM {X sZ\cZsQ_T
RTe_Zc [ZtWnXWT[ S\sQ JKKVb[Q ­sfjc
e[jYZ\ rQ\xRicjR \cQSZqQceM JK`UVb[Q cX
µijRZRT LM ´WinosjbcQ u[O[X\[ b[ cX
RicjR RTe_Zs\M §nocQ[bb[Q cX Wtb[Q
[ZQo[j\[ c vXcedc ~uOP k[T\[j[ t[jV
T[Qo cjcQo u_e_Xc\s\M JK`LVb[Q pRtsZq
_Zn_Xq Z[\\M mXS\sQ c ´cddc
klt[eb[Q ^_Zn_X_\\ cZSdwQRSdrQ\xV
eWQ\y dcO^ JK`aVb[Q b[Rjc\e_X_\\ c
fT[i[ZR p_TTS\h zcO_T |[fhQReSd [T\R
\cn_Xc\sjcy rQ\xRicjR TXcejcy ch_Z
JKaJVb[Q TX[j[X\[ d[n rQ\xRicjR \[fhV
QReSTR eWi[Tw\WTW\M
JKaVb[Q ¬S^ci[T\y ­~M e[jYZ[\R eRTV
RicjR dlh[ZoWb[Q h[Zo[Xe[^[\\ [Zy cdR
erX[Z t_Z\ cX mij[Te[j\h[Xy ch_QQcQ c
TX_bjsTXdltWTX[e h_XXsOSe e[X^\[e
OsjQRy h_no cX sZ\cZSe d[nsZd_^_\\
TX_bj_ec\ bj_QXbc rQ\[TTWeM ~\\ RTd[j\[
d[n c TXwQ[TuWdrQ\WTX[\ j[O\[Zd[R\M
JKa·VbcQ rQ\WTX[\bxZ Z[\[\\[ c d[T\[jV
tRXTns\M
JK³VbcQ rQsZZqTw\_\\c dcns\M
kSQesTTsnc T_jsQ Qcno_bb jWTX\ jWXV
cZciP r\trX[\[ebxZ rQ\r\\ Wjd[ey ^_dV
b_jdlt[ey eRTiZcTX\Resey d[ZZTX_bj_e
WT QcnodWj[\l TX_bj_e rQ\WTWt[Z u_nV
ZcZe_X_\\M
JKKVb[Q d[nV
cZciw\_\\c c ¬ÔV{}|
¶Q\r^[R pu\MV\ WT u[ZV
Wiw\[\\[ vX[Q\[Q^V
jWQ c TcOs\ rQ\r^WV
OW\y d[Zob[Q dsj
OqtcZ Qcno_bb dWV
j[\l dltWTXR TX_bV
j_e rQ\WTW\ RT \S^\c tsZZcZQRM g[hWX
Z[QQ[ u[ZT_j_ZQR c TX_bjsTXdltWTX[e
sZ\cZ d[ndRQ\sX_\\y T sZ\cZc eWTXj[
rQ\r\\ WT eReWTXw\[\\y erX\[j[RQe[\ ^wTXwV
\x TX_bj_e T_js\y ^[ QWhsQo ^cjcb_\
d[n[dZw\YQe c T_e erXYZM vX[n[^[Q sZZ
\rbb sZ\cZc rQ\r\\ TX_b_jy wno iZM eW\
Z_tcT TX_b_jy c vX[n[^ dPXTsOc [ZQ[V
t[XWTl dsTu[Z[T WZ[\QcnoTsnP TX_b_jy
[no [nWTXcZce_T gcno ~dj[VTX_b_jy c
qdbcQ Zs\hc\q iYTireR TXWeM { UV
[T hcQQ_t[jR mi_ dcnocj ictRZ_QOc
[Zx\\ sZZq dsTu[Z[T WZ[\QcnoTsnP
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ÜÝÞßàáâãâàäåæäçè êÝëì êß ß íÝâçîïð
åÝñòâòæëóôõàöäïç ôßöá÷òç ðøâàøçùè ß
àßëßÝÞÝæâàÝÞù òÞßâôäðó ëó âàäåæòçè ß
ñòæäâ âàùêåóëáêòç ÷ÝëôúöÝàûè êßôóù
ïßÞì üßÞìêßãâàäåæäçè ß ÝÞæù âàúôÝâã
ÝÞìýòà þ÷ ôßöá÷òçè ß êòæùßöóÿâù çÝêöã
ëäê ïßÞìôßöá÷òçè ß âùó äôù ßæùïçýì
æùÞìÝâãâàäåæäçè ß ñÝëÝêúæù æöòðãôäæù
çÝêöëäê  ôÞãäâ åæäïàýßæßïÞ÷òçè
ñßëßêùïç ß ÝëÝçù Üòëìßáðñßæ ýäêëäôã
àßçòï ëúñû âàäåäæÿâäöäæç ßëáêøïùáêã
êßÞïúàùáê õçñõàÝçåûë õïçõçç ôñßëù ùôòëã
çßåå æúâàÝùç ùâ û ôúâàøçÝççÝ  ëßôùçÝëÝôù
	úö ûùâôäëòïßô ïìäëÿ ðßæßå 
ãÝâ
êÝëëâàäåæäç õïçõçç ëÝ àòêäâ âàúö
âàäåäæõïçñúïì ðùÿâúæù âàßôêßù çáðòã
âòçè ýäààòúæçúâúçè ùÞúïìÝââúÞúç ßà
áâàçæùòåßè ëßâàäæâàòÞåßè àëäñòôùã
òåßèêÝæùôòåßè 	úêÝçäæâàòÞåß ôÝæëç
ßëôäçòâäôôßë ùâ
à ïçúâàÝçù àßôäâàçòëìïßô ß ã
Ýâ úñÝôçûë çßÞ÷ßè æÝïðÝàñúïìÝù æÝïðã
âàÝæÝâ ëòçäÞßçó÷ß úâ çòêäÞßçó÷ß
õååÝô ôõàõçç ßà û ß÷òïðúôß ß âäöæäïù
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åÝïè ðÝ ôäëëúÞòù âÝÞøçâúÞúñÝë êÝÞäëð÷ß
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